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OPTICAL DISC, RECORDING" APPARATUS^ AND i j 
COMPUTER- READABLE RECORDING' MEDIUM; 

BACKGROUND OF THE INVENTION 
(1) Field of the Invention 




•vi! 



This invention relates to an optical, disc 



recording video data, a recording apparatus V and a 

- I'iji 1 1 



readable recording medium recording a file management program 



(2) Description of the Prior Art 



I 



used fori 



computer-; 



Recently, optical discs such as CD-ROMs and DVD (Digital 



versatile Disc) -ROMs have been used for recording | video 
called AV data in this document) of movies or V the like, 
being .used as' secondary storages for cP^^Kf; £ 
practical uses of DVD-RAMs are ^wa^ed ,£or due - bo general 



I i ■ 1 M | 

data (also 

: 1 1 i i r 

as well' as 

■ | . r! j 1 ! 
Currently, 

-Me! 



/ expectation that DVD-RAMs will be popular a| the main recording 

■ i.iii : . ! ; i 



is 4 medium of the next generation, 



■1 



First, conventional DVD-ROMs are explained 



in terms of 



to 



special reproductions- The special r e prod|ct3Jons include, ■ fast 
forwarding or rewinding AV data at a speed nfjtimU as jhigh,a|jthe 
normal reproduction speed (hereinafter such^a speed is called a- 

speed) . 



The AV data to be recorded in D^D-ROMs is compressed 
wi4'a compression encoding method at a triable bit jrate -to 
increase the compression rate. The "variable, bit rate|« means |that 



•Mi 
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AS 



data is read out at steady intervals, ' that| is 



at 



to 



the amount of compressed image data per one frame is variable . ■ 

"M ! ' I . ! : 

a result, the amount of compressed data is no£ proportionate 

. ! ■' ■ : I . ' • ' i ! 

the reproduction period. When this happens, even jif the coded j AV 



every 



I 



•data does 



predetermined size of the coded AV data, the read-out AV 
not correspond to images to be sectioned per predetermined tike 



period. 



hi; 



! i ■ i 



To relate the amount of compressed data to ; the 
reproduction period, information of each spec'ial | reproduction | is 



10 



I i- 



inserted into necessary points in the AV data-in j DVD-ROMs. 

More specifically, the AV data; i|; is; compressed j j in 
compliance with MPEG2 . Through the compression, information 



0.4: to 



15 



called NV pack which, is unique to DVD is added , to the start, of 
each Goi- GOPs are sections which each have^a Period of, 
1.0 seconds. Exceptionally, an end of a vOT^lias! a |gop 
seconds. Data included between one NV pack land j the next NV 



of 



ll.2 

! ! 

pack 



is called VOBU (Video OBject Unit) 



Each HV pack includes 2K-byte5 /\iAf ormat ion used 



referring to ad j ace 



nt NV packs. Each NV pack also include 



esidal 



for 



n. 



20 



size of the first reference picture in a , GdP. 



The information 

..„ , ■■ ' ' i i ; ! | -, I ; 

used for referring to adjacent NV packs is;|omposed of relative 
addresses of NV packs of vOBDs in the : forward akd backward 



;ata 

I 



directions^ separated by a predetermined' |ime period from 



the 



current VOBU, the relative addresses being obtained based onj the 



25 



start time code of the current VOBU 

2 
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'J 



period may be one to 15, 20, 60, 120, and 240 seconds. 



'Ml 



Secondly, operations of special reproductions such |as 



: f.- 

fast forwarding and rewinding are described • 



The special 



reproductions substantially at a steady speeB are attained ;by 



5 reproducing only the reference pictures 1 



of! 



. lit'. 



VOBDS 



having J 
wit ! h ithe 



a | 



predetermined time interval in between, in i accordance 

reproduction speed. To sequentially read out||thej VOBUs baying 

: M : 1 ■ : M ■! I , 
predetermined time interval in between, the -information usedjforj 

■' l . i 

referring to adjacent NV packs in each NV pack; is used,. 

' '• • . '41'- 1 ' 

A time search map is recorded a.n ;ey f ery time 

; J| i ' 

is arranged with a predetermined time interval jin between from [the 



code that! 



start of the AV data. The time search map indicates an : 



address 



of 



a piece of AV data in the VOBU corresponding 'to the current .time 



code. By referring to the time search •■maps, reproductiiori 



is apparatuses can start reproducing the AV data starting from the 



. i i 



specified time codes. yli i j 

However, it has been impossible to 'apply the method 

. ; n! , • i : ' : ! 

inserting the special reproduction information ;into AV data 

! i ''M 

real-time recording of data into recording mediums such as DVD 



of 
to 



20 RAMs 



<3 • i 



1 



This is because in' real-time recording of AV data', 



fi.'. 



information on a part of the AV data to be Recorded from 



(e.g.., addresses of NV packs in the backward j direction 



obtained . 



now 



cannot 



on ; 



be 

I 



25 



Also, it is possible to generate special reproduction 



Dl?n?TUl?n T1MITCTTP 1 R 1 ■ 0 RAM 
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information to be recorded in each NV pack after: the AV data jis 



I 1 



recorded. However, to record the generated information into 



i ',rn. 



data storage area as NV packs, the same numberjj&f accesses to the 
disc as the number of vOBUs are required. Thi^||caiinot be achieved; 



an 



AV 



in real time „ 



20 



if 



Some may think that this problem | (will be 



solved 



.' ■ ' ; i 



storing the AV data and the special reproduction: information! in| 
different AV data areas. However, this solution- has another; 



problem that to store the special reproduction information 1 in 

; • • • : ! m I ; 1. ' 1 . J ! 

io main memory, the main memory should have a large .capacity, where 



' '"Ml' ■ ' I I ! 

the storage of the special reproduction information in the mairi 
memory is necessary to execute the special reproductions at high 
speed. i 



I 



: Hi 



SUMMARY OF THE INVENTION 



a i 

■ i 'li ■ I 

It is therefore an object of the present, invention 



! 



1 I i i 

! I 
I i 



to 



provide an optical disc recording apparatus f6| generating special 
reproduction information of reduced; amountg while AV data 



■4 



recorded onto the disc in real 'time, and' anj optical 



! is 



disc ionto 

I. : i \ ; 
i i 



which data is recorded by the optical disc recording apparatus.; 



The above object is achieved by an optical j disc 



including a data area and a time map area, ttfe data area storing 



one or 



more video objects and the time map area ; storing time! map 
information, where each video object includes ia plurality of video 
object unity^he time map information includes ^ pair of a first 



iesya- 
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time table and a second time table^fot each ;^ideo ob j ecyy^faeh 

' i I , i . ' ' l 

first time table includes: addresses of videojiobiject units |: inj_a 

■ -ty i • ■ • 1 1 ! ! 



corresponding video object, the addresses beingM arranged in jorder 

, ! • : i 1 j i ; i I 
and indicating storage positions of the videcgobject units ■ that 

correspond to reproduction points that differ||y a predetermined 



time unit, the predetermined time unit being i^nger t ^ an 
reproduction period of a video object unit; 



a maximum 

, [ f : i I 

! 1 i 



and! indicators for, 



specifying the video jobject units which respectively correspond^ to 



includes an 



the addresses^-a**d*^Efach second time table inca 
io each video object unit in the correspondinggvideo object, | .the 



entry,! fori 



entries being arranged in order and each including a reproduction; 



period of a video object unit and a data size]|f the video object^ 



unit . 



With the above construction, the ; first time 

'if ill 



table has 

■■I'll i 



is a 



small size since the first time table only J records storage 

. lite . i ' ■ i . 1 : 



positions of video object units at predetermined! intervals • | For 

a storage 



the second time table, it is not required, ;to record 



i.Fj. ■ | . . , 

position of each video object unit in relation|with a reproduction 



20 



point. The second time table also includes a|xeproductxon 
and a data size for each video object unit J As a result, j ,the 



period 



second time table (haTlalsoi a small Size si^fe the reproduction 




period is smaller, than the data size yfe«4-rf Jj| it: is vjsry^as^ tb 

generate the second time table while data*: i| Recorded onto; the 

'■ J #. j . I . I • ! I.I ! 

disc since the second time table is recorded in units, of video 



25 object units which are the unit of encoding. 



, i. 

; - i 

■ M 



RECEIVED TIMESEP. 15. 1 :06AM 



i i 



PRINT iTIMESEP. 15. 1:33AM. 



19981. 9fll5B.(*) 14:08/^113:59/^43004033.68 



P 12 



m 1 

■ hi 



4\> 



In the above optical disc, each first time table may 

■& i 1 J.JM 

include a plurality of first time maps which each correspond to • a 

H 1$ 1 •! • • h J, 

different one of the reproduction points^ eachj second time jtable 

' " ! 4 "i • ' I i . L 

may include a plurality of second time maps which each correspond 

, j jo fc-< 

to a different one of the plurality of video ^object units^^ach 

: ' •■ ; • .j ! I ' 

indicator 



' p. 

first time map includes: one of the indicators/ the 

' .-'14 ! 

indicating a second time map for a video Vobject unit 



corresponds to the reproduction point, an address of 



that 



the i video 



'. and 



object unit that corresponds to the reproduction point 
difference information indicating a difference between the 
corresponding reproduction point and a reproduction start time of 

•- ■ EM i • . i' ' 1 ! ' 

the corresponding video object unit^-an^/feach second time map 



includes time information indicating a reproduction period Of a 



'1 



I i 



corresponding video object unit, and also includes a data size 
the corresponding video object unit. 

in the 1 above optical disc, the time'|map| information 

; ; ]i I .: :| ' ■ " 
include a time offset for each video object;} each time 



indicating a difference between a first reproduction 



a reproduction of the corresponding video object and 



point 
a 



of 



may 



of f set 



, l 



during 

. Mii I. 

start ; time 



of a first video object unit in the corresponding video object 



if . 

with the above construction, it impossible 



to correct 



the time map information without difficulty !b|: changing the valufe 
of the time offset even if the first part of ||.vikeo object 



by editing 



M 

■ it* 
■til 

i " i' 



is ;ciit 

i! ! ■ i 



The above object is also achieved by a recording 

'! I : 
■ l& i 

p. ; 

• : :f{i. ■ , i i i i 
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• t , ■ . • j 

- : 'i i r 

apparatus including: an input unit for receiving video 'data 



in 



video ! 

i ; I I I 

' -;i 1 1 

video t 
disc; 



time series; a compression unit for compressing,£the; received 

data to generate a video object which Includes sequence of 

; ' j m j ■ :j' ! '• j 

object units; a write unit for writing data onto an optical; 

and a control unit for controlling the writ'e' uhit, jwhere iji&e j 

! !l?pj' ! 'I' ; ; i I I 
control unit controls the write unit to; write | the generated video 

; • I !• ; | !■ 

object onto the optical disc, generates a first time table 

: ■ li' ! ■ 1 . 'I 

second time table/ and controls the write| iunit to ! writ'e | the 

•! m fc£ I ; 1 : 1 1 

generated first time table and second time table^ach \t irsti time 



zo 



25 



1 -'i 

and 



table .trreTuaan^: addresses of video object units 

r ' 1 

correJponding video object, the addresses being; arranged in 



in 



order 



and indicating storage positions of the videof object units that, 
correspond to reproduction points that dif ferjby 



time unit, the predetermined time unit being 



a predetermined 



ip i|i , . , 
!longer than a maximum 



if 



reproduction period of a video object unit;/||and indicators; , for 



specifying the video object units which respectij^y. correspond 
the addresses^-aTT^e^ch second time table ^^ixd*^ an 1 entry 

- Li* 



to 
for 

; . ! 



each video object unit in the cor responding video objec^i 
entries being arranged in order and each inciting a reproduction 



period of a video object unit and a data size: 
unit. ' i ';!:!« 



bf the video 



object 

' .i 



With the above construction, thei -jfirs^ time table 



has 



a small size since the first time table:,; &hly records ; storage 



IF 



positions of video object units at predetermined intervals.; 
the second time table, it is not required p£o record a 



it 
Si 



NT 



For 



storage 
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■i ' 



position of each video object unit in relation .with 



4 



a, I reproduction 



point. The second time table also includes a , reproduction period 



and a data size for each video object unit. j# As a. re 



suit 



the 



second time table (ha s\ also] a small size since' the reproduction 

v / ; / !|! ■ ■ :i- i| ( 1 1 :i 1 

period is smaller than the data size in-aXae^ j 5*1* is very easy to 

' . ! ■& •.«■■■ i .' 



generate the second time table while data is ^recorded 



disc since the second time table is recordedtyin 

' . I $ 

object units which are the unit of encoding.; i.^ 

l it!! . . . 

In the above recording apparatus, eath first itune 



units 



of 



onto ;the 



video 



table 



each Jcorrespond 



may include a plurality of first time maps whJJeh 

' •: !$ <x*A r .;| • i : : i i 

to a different one of the reproduction point^./^each second time 

•i!t I 1 i il ■ Ul i" 

table may include a plurality of second time maps whicb; e 



correspond to a different one of the , plurality 
unit sy« each first time map includes: one of I, the 



of video : ob j 



acti 



indicators , 



j 

ect 

ihJ 



indicator indicating a second time map rorj |a| video object unit 



that corresponds to the reproduction point ;#an: address of 



. ; m 



point/ 



video object unit that corresponds to the reproduction 
difference information indicating a difference ; between j 

corresponding reproduction point and a reproduction, start time 

" " ] \ Jr ! 

second time 



:ach 



the corresponding video object unit/ -ent^ 

includes time information indicating a reproduction period jof a 



: it*, 



the 
and 

the 

■ I 
of 

map 



corresponding video object unit, and also ihc&de's a data size of 



the corresponding video object unit. 



: if 

:>f: 



In the above recording apparatus, 



the 



■time ! map 



information 



may include a time offset for each video object, each 



:i; i 
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; ! 

: ! 



unused area being provided to prevent mistaken^ identif ication jof 
sector addresses. 





This is because while sector addresses jare 



. -.if,; I. : : 

recorded at a same position in adjacent .tracks within 

' '-§; i 

zone, for Z-CLV the sector addresses are recorded at 1 



5 positions in adjacent tracks at the zone boundary. 

: ..ill : ' 
In this way, sectors which are . not used 



the! ! same 



different 



for 



j data 



recording exist at the boundaries between zonewareas J Therefore, 



on a DVD-RA^^>gical sector numbers (LSN: Logljcal 
are assigned to physical sectors of; the 



tar 



user 



I I 

Sector Number) 
area; in| order 



starting from the inner periphery to consecutively show only; the 



sectors used for recording data, 



1 



As shown in FIG.3C, the area that records user data i and 

LSNS 



t M'i 



is composed of sectors that have been assigned 

. !;|. 

volume area. ; H. ;i 

Also, as shown in FIG. 3D, in the innermost and 

'. if 

peripheries, volume structure information is 



is r called 



outermost 



recorded to be used 



to deal with the disc as a logical volume* The! rest 'of 

; limy < I !^ -. 

area except the areas for recording the® volume 



tlie| volume 
struct'Jre 



information is called partition area, iThe partition! area reco'r.dsj 

• \m 1 f - I w \\ y * r I i 

20 files. The logical block numbers (LBN: Logical).: Block Number) ; are 



assigned to sectors of the partition area invorder starting from 



the first sector, 



FIG. 4 shows a hierarchical relation 




ibetween zone 



ECC blocks, and sectors. As shown in the drawing/ each 
25 includes a plurality of ECC blocks. It shouldlbe . noted 



areas , 



zone area 



here that 



17 



I 
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if 



in the optical discs, areas in units of sectors are| assigned 



P 24 

i .! 



ill' 



non-AV . data, while areas in units of consecutive recording 



to 



areas 



I'M ;" 



are assigned to AV data so that each consecutive recording 



secures uninterrupted reproduction of the AV'ifdata . ! Here , 



area 



! each 



consecutive recording area is composed of consecutive sectors 

i m ; i ••!; < 

units of ECC blocks (in other words, each area lis an 



in 



integral 

..... , • * i III 

multiple of an ECC block) and has a predetermined size, (about 1 7mb) 



or more/ each consecutive recording area hot outstepping ithe 

M; ■ ! -I r \\ f I 1 j [ 

boundary between zones. However, when the ! AV data includes 



i 
I 



than /the 



plurality of extents, the last extent may be$ smaller 
predetermined size. The reason why it is i^ke fined that! leach 

• /ill' •! ;• ;[ Mi H! ■ 

consecutive recording area does not outstep the boundary between 

■ • • ^ : i iB M, 'MM ' Ml jM . 

zones is that an outstepping of the t boundary will change , the 



J 



rotation angular velocity of the optical disc^i^rhich, will disturb 
the uninterrupted reproduction. The reason why each consecutive 

I ' ! " M ' I 1 M I ' : 

recording area is an integral multiple of an ECC- block is that the 



ECC block is the minimum unit dealt with in 



FIG. 5 shows a sector management table 



Ithe ECC: Iprbcess i 



( space bx t j map ) 

j: " il . Mum 



and a consecutive recording area management ^table | ! The ; sector 
management table is recorded in the partition'|area of the volume 



area and is included in the file system management [i inf ormatipn; 

Aian^e^ed-i^^^m I ill M|| h 

The consecutive recording area. is used to manage ithe consecutive 

A 1 ,iS 1 !! 1 : 'MiMM 

relation 



recording areas. The drawing also shows a h^eTarchica 



Mil* . r 



»! i 



between the volume area, sectors, and contents*! of the sectors! 



The first layer shows the volume area 



18 



: P. 



! '13 
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The second time table (VOBU table) 



it's composed fof j VOBU 



P 29 

iil 



U, #2, ... which include: reproduction periods 



and ; data 



I i 



maps 

sizes of the VOBUs, the VOBU maps being arran^d in ;the ordej 
reproduction of the corresponding vOBUs starting! from: the start 



5 the current VOB. 



10 



15 



20 



I : t 



The PGC information table 830 includes, a, plurality 



pieces of PGC information 831, 832, 



25 



The plurality of pieces of PGC information 831, 1832, 

■ ! :i ft : !'" ; ': s| . 

are each a table which includes a list of video; sections xn 



the sections being arranged in the ; reproduction. ; order. ( , 

,;|.;p ■.. i : 1 ■ iL v 

information specifying the video section are galled cells. 

1 ]l i m • I i • : ^ 

cell specifies a video section in a VOB by itajjstart ; time and 



Of 

u 

of 



jVOBS , 

The 



time. Each piece of PGC information shows'jM: logically 

i \IM> " ' 

video sections of av data specified by the cells 



! Each 

! 

end 

Ml- . 

linked 



Each of the cells 831a, 831b/ . .1'jm.nciudies; 

i ;!kir& 1 t 1 



identifier, a VOB identifier, and a-prte 
end time of a video section. I 



an AV i file 



a- start time, 



'111 



rl f 



In the example shown in FIG . 9,^a-|sequence i 



''•I I 
arid 



of AV ' data 



coarse 



£31— >cells 831a 

It ! ' 



two VOBsj #l[ 



of \i ; 

to- 

thL 

i 

#2- 



corresponding to a title is identified f olljowing the 
title search pointer 811—PGC information 

831C-VOB information 821, 822-VOBs #1, #2 j;M|n 'this exampije^ 
AV data corresponding to a title is composed|of 
The most simplest example of PGC inf ormationMsuih as the ba^ej cjf 
a newly recorded title, is represented as: onl title-one piece of 
PGC information-one cell-one piece of VOB l|f ormation-one jVOB. 
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The time maps 8211/ 8212 , 




each : include a 



P 32 



VOBU map 



number, a time difference (also referred tb| jjas TM_DIFP) , 

VOBU address (also referred to as VOBU_ADR) • 

i ! 

The VOBU map number 8212a is a v6£ul map .number 
corresponds to the time map time of the time! map 8212. 



20 



and. 



The tm_dIFF 8212b is a time difference between 



the 



which 



start 



time of the current VOBU and the corresponding jgime map time 
start time of vobu #j is represented as: , 

VOBU START. TIME = ( TMU * ( j ~~ 1 ) ^Tpl^OFS — TM_JD I FFi) 



The 



i 



The V0BU_ADR 8212c is an address (a^ sector address 
four bytes) indicating the start of a VOBU. 

maps 8231/ 



The VOBU table 8230 is a table including VOBU 



8232, ... which respectively correspond to.t| : VOBUs included 



of 



include a reference 



the current VOB, 

The VOBU maps 8231, 8232 , ... eachi 

' s a 

picture size, a VOBU reproduction time, and alvOBU size 

; : 'M|i I ; I 

the reference picture size 8232a isfa size of the! fxrsfc 



in 



I-picture of a VOBU. 



The size 8232a is, .used for 



reaiding a 



reference picture in the performances of special reproductions 
reproductions at specified times. ; j ! j W. 

The vOBU^jsepseodseFefSn" time ,8232b: ,;is| a 
a VOBU is reproduced. The time 8232b isj .Wrjsaented ; with 



and 



, 1 ! 1 • I I I 

period for! which 



byte. The time 8232b is used for detecting ^Itfarget image 
performances of special reproductions 'lU reproductions 



'in 



one 

i . j 

the 

I ; 

at: 



25 



specified times. That is to say, the reproduction apparatus 



26 



pirrir i virn timjtsitp it; ' i • nRAM 




flMRSER 1'R 



1: 3 

■ i I I 



AM|,., 



io 



is 
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start 



continues to add each VOBU reproduction tdjtne-jato jthe vobu. 
time in-order until the addition result matches thej txine of ;th e 
VOBU corresponding to the target image . iJ| : «The : j reproduction 
apparatus detects the target VOBU and then j further detects the 



s target image from the detected vOBU. 

The VOBU size 8232c is a data sizejbf a 



20 



VOBU, 



The| VOBU 

: ! : ■! i i 
i 



size 8232c having two bytes indicates the VOBUj|size by the number 



of sectors. The size 8232c is used for detecting jthe size ; of . jthe 
target image in the performances of specialj reproductions : and 
reproductions at specified times. 




(2> ftf>co r^a^ CTyR ^P rndllct:ion Apparatus ; 

The optical disc recording/reproduction 

i! '■'iSfc 

present invention is described with reference! 




apparatus 



of 



the 



the drawing's 



Entire System ,,, , . j i 

FIG. 14 shows the construction of a Jsystem : including the 
optical disc recording/ reproduction apparatus! of the present 



embodiment • 



v ■ ill - "f ! * i 

The system includes an optica;!)- disc 



recording/ 



! I ! 



reproduction apparatus 10 (also referred to i|s DVD recorder | 10) ; 



a remote controller 6 used for operating .thefovp recorder: 10, a 
DVD recorder display 12 connected to the DVDjrecorder 



antenna^/. 



10, 



and. an 



After the DVD-RAM disc is loaded,Jjthe DVD recorderj 10 
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compresses the video/audio data which is included in the 'analog 

broadcasting waves which is received through the; anterinaj j^r, 



records the compressed data as AV files intoffthe DVD-RAM 



expands the compressed video/audio data, and outputs the 



di.sc, 



5 video/audio signals onto a display 12. 



(2-2) Hardware Structure of DVD Recorder 10 ;| ; % 

: ' ! If 

fig. 15 is a block diagram showing theMhardware 

of the DVD recorder 10 . ':; "\M 



j 

if I 



The DVD recorder 10 includes a control unit 1 



io encoder 2, a disc access unit 3/ an MPEG decoder) 4, 



processing unit 5, a remote controller 6,7 '«$ ; bus t \l , \ 
controller signal receiving unit 8/ and a reciliver 9:. | 



expanded 



structure 



an 



MPEG 



a I video signal 



i 

a remote 

i ' 

! 1 :| 



! :l 



The control unit 1 includes a. GP.U13> ja£ processor bus 



a bus interface 1c, and a main memory Id. 



b, 



15 executes a program stored in the main! memory 



" irhe control unit IT 

control jtitie 

' ■ 'I" ' 




entire DVD recorder 10 in terms of recording 



to 



editing, etc* Especially, after an AV file ^VOB) [including 



data is recorded, the control unit 1 generates 



PGC information corresponding to the recorded 
updates the AV data management file. Also, 
reproduced, the control unit 1 obtiains, 



, i reproducing , 

AV 



Hi '\ 



YOB information and 



and records 

!'! 

wKten ithe AV data 



based Ion 



; VOB 

[ it | | 
star^t: and 

..fl ! \ ' 

end times in a cell included in the PGC information in the AY: data 



information, the address of a section specified by its 



the 



or 
is 



management file shown in FIG. 9. The control f unit then reads out 
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! 1 : 31AM 
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15 
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il l ' 



i 1 'f 



and reproduces the section. Especially/ in' case of special 

i,* •! ' 'I • I: Hi. 

reproductions, the control unit 1 refers to theajVOB information! to 



sequentially obtain addresses of reference 



pictures 



! • f 



arranged at intervals of a predetermined period (e. 



s or -5 seconds)/ for fast forwarding or rewinding. 

; ,!l ml 



which i are 

■Mil, 

seconds 



The MPEG encoder 2 compresses the video/audio j data 



is included in the analog broadcasting waves 



antenna^|^ and generates an MPEG stream. 



I 



iffl 



received through 



• i 



which 
the 



The disc access unit 3, having a trafek buffer 



i K 



the control of the control unit 1,; record's the 



3a> 



under 



MPEG ; stream 



! 'I 
I i i 



received from the MPEG encoder 2 into the DVD-RAM j disc via; 



track buffer 3a, reads out the MPEG stream from* -the DVD-RAM 



and outputs the read MPEG stream to the .MPEGJ. decoder 



track buffer 3a. 



the 



( disc, 



4 via 



the 



The MPEG decoder 4 expands the compressed MPEG ; stream 



which is read out by the disc access unit J3 }/ and outputs; 



expanded video data and audio signals. 



The video signal processing unit, 5feconverts 
data output from the MPEG decoder 4 into video 



20 display 12 




The remote controller signal receiving 



the 



the! j video 



signals for 



unit 



the 



8 receives 

: -li ; l, . 

and informs 

• ; n n 1 



remote controller signals from the remote cont^pller; 6 
the control unit 1 of which operation; the use.r has -instructed 

i \im: I ■ : ! M 

the DVD recorder 10 is, as shown lnfFlG.14, constructed 



25 based on the premise that it is used as a replacement fofajVTR 
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As shown in FIG. 19, the DVD recorder| 10 is composed of 



a disc recording unit 100, a disc reading unit $101, a file \ system 

: i ■■ <t% \ ; : ' ; I ■ 1 I ; ; I 



unit 102 / a recording/ editing/ reproducing- control unit i05. 



user IF unit 106, a control data management |;'urtit '107, an, Av! data 



recording unit 110, an AV data editing unit! 3|20, 
reproducing unit 130. 



ft 



The disc recording unit 100, on I ; receiving 



arid an; AV data 

i 



! I 

Hi 

1 : 



a logical 



sector number and logical data in units of sectors from the! file 



system unit 102, records the received logical 1 I'data 1 onto 1 
However, in reality, the disc recording unit|!|lb6 reads and; writes 



the 



!:,U : 

disc. 



the logical data in units of ECC blocks (eachlylock composed 



of 



16 



sectors) from and onto the disc. If the logical data has; less 
than 16 sectors, the disc recording unit 100 jwads the 



ECC block 

including the logical data, executes the ECC 'process j tlien writes 



i 



is the ECC block onto the disc. 



Mi 



The disc reading unit 101, on receiving a logical sector 



unit, 102, 

-inn.. 

read data 



number- and the number of sectors from , the fixe system 
reads' data from the specified sectors and transfer's the 



to the file system unit. However, in reality? then disc reading 



;i 



unit 101 reads data in units of ECC blocks . : I jAftelr the 
is i, executed the ECC process, the disc readirigltxnit 101 

* til ! i|; i 

only necessary data in sectors to the file sysjtem unit 



. .U I I 
read, data 

transfers 



i i 



This 



because by reading AV data in units of ECC ^blocks (each 

! lit .: I ■;• i| .■ :> , 

composed of 16 sectors), overhead is reduced^S This is the 



0-S 



block 
same 



■I!,! 



with the disc recording unit 100. 
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The file system unit 102 includes an AV file system unit 

* ! : ■ 'I ' ■ M i 

103 for mainly writing and editing AV files, |]and a commow : file 1 

; !W • i • • - ' ' 

system unit 104 for executing processes common to AV : 

non-AV files. The file system unit 102, on -receiving 



i 



files and 



commands I 



s from the AV data recording unit 110, AV data editing unit 120; land 



AV data reproducing unit 130 in relation to ^writing or reading 



files, manages files on the optical disc imiuriits of sectors 



the minimum. 



The recording/ editing/ reproducing)} 1 - control 



controls the entire DVD recorder 10 • i Morej#specif ically/ jthe 



unit ;105 



at 



control unit 105 controls display of guidance i wtticti urges the' user 

' '!■ iMl ! ■ ■ » : i ' . If 'II ! 



to operate, receives instructions from the user reacting to 



guidance via the user IF unit 106, and, in! ' accordance 



user instructions, requests the AV data recording unit il 



with 



0, 



| i 
I 

thef 

Ihe 

i ; 

AV 



'' M il ■ ' 1 ! 1 "I 
and j reproducing j and 



The user IF unit 106 receives^ 



operations from the user via the remote ; controller 6 > 




iJ i il- • . I j ij I 



data editing unit 120, or AV data reproducing unit] 130 to execute 

: ii; ' ' 

operations such as newly recording of AV data, 

i I 
editing of recorded AV data. \ 



, 1 i n . 

in s t ructions; 



[for 



and 



the received user instructions to the recordiiig/ 
reproducing control unit 105* 



editing/ 



The control data management unit 1073!reads the Ay ; data 

management file which is non-AV dataj^pa^ the 

A i, 



provides information on request from any unit! 



memory id , 'and 



The AV data recording unit 110, on receiving a 
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memory . 



i!! : im . i • . 

120, and AV data reproducing unit 130 achieve^ jiprocesse 



p 4b 



The AV data recording unit 110, AV;jujdata editing 

1 



. unit 



i t 



recording, editing, and reproducing by ; using 1 combinations of 



above commands 



(3) Rgcgrfling/ Reproducing 




s such 



III i 



Now, the operations of the DVD recorder 10 is 
in detail. The operations are: (3-1) Recordinggof 



AV \ Files/ 



Generating and Recording of AV File Managements information, 



as 
tie 



described 



Reproduction of AV Data, (3-4) Reproduction by ^Specified 
(3-5) Special Reproduction of AV Data. 1 



(3-1) Recording of AV Files 




For recording video/ audio data, a manual 



(3^2) 

1 ; i 1 ■ 
(343) 



i i; 



Time/ i and 



! f 



recording \ and 



a programmed recording are available, 



TheW manual 



recording 



is immediately starts after the user presses thei ^Record" key on j the 



remote controller and sets a few items for thel|recbrding. , iiv the 



programmed recording, the start and end, times of the [recording 



programmed by the user in advance. ; 

- i i 'i 

For example, when the user presses 




: I • ! 

M : : 



the "Record" t key 



guidance 



IS 



on 



image 



the remote controller 6, the display 12 display^ a 

200 as shown in FIG. 21 under the control Ifof ! the recording/ 
editing/ reproducing control unit 105. When the user presses j fl" 



and "Selection" keys on the remote controller |while the guidance 
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In case of a manual recording, a notification that the 



to! the recording/ 



1 

user has pressed the "Record" button is sent | 

editing/ reproducing control unit 105 via the ; |user IF unit \l66 1 



On receiving the notification/ thjelk control 



Ml 



assigns a consecutive recording area having;; ajsize 

; i !i 1^ 

the predetermined size (about 7MB) which ■ has 



unit ; 105 



igreater'! t:han 



been 



ml i - . 

earlier (step 220) . More specifically, the| control 



■m 

refers to the space bit map and the consecutive 



described 
unit ! 105 



recording! area 



io management table to detect not-assigned consecutive sector » areas - 



!.;!.: I 



I 1 
A 



The control unit 105 then assigns a new consecutive recording area 



'I i 

!" I'M!' I ! 1 ! 'I- ■ t ■ 

composed of the not-assigned consecutive /Sector l^reas 



recordinq. In doing so, when other AV datat; has ;J already; been 



the 



recorded in the disc and when the AV data to jibei recorded continues 



15 from the existent AV data logically, the control unit 105 assigns 



a consecutive recording area that continiie^from: 
assigned consecutive recording area of |the ex^tent AV data. 



the already-^ 



is possibles 



, V: 



The recording/ editing/ reproduci&g control unit: 



! iff 

i . 



! : 



sends a file identifier and a parameter indicating the 



I ,| 'via,.. . , , : ,, . 

ensuring" quality specified as the recording icondit ion to 



it 



105 



"time- 

! if | 
the 



AV 



: \m i ';■ i . ; ■! i ■ i 

data input unit 111. The AV data input unit'' 111 instructs | the 



MPEG encoder 2 to start encoding the video: j and 



audio 



predetermined channel received through the j antenna ^ 
25 ^ transferring the encoded MPEG data to the tr^ck buffer 3a 



data of a 
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The recording/ editing/ reproducing control unit 



221) 



issues the CREATE command specifying jthe newly; 



i l' 



i 1 , 
P. 46 



assigned 



05 



consecutive recording area to the common \£i*x& system unit: 



(step 222) . On receiving the command, the common file s 



104 



104 returns the file identification descriptor, 

1 k*. 



ystem unit; 



when it is possible 



to create a file in the newly assigned consecutive 



area . 




, r 



While the above process is proceeding, the jAV 



unit 5,11 issues the OPEN command to the AV (file 



recording 

. y 



data 1 input 



system unit! 1103 



(step- 223) to allow the AV file system unit 103 to store the file 

i ■ \,m i I .Mil 

identification descriptor given by the control ;unit , 105 • and 

i :■!<§■. ! <i- ^ < I' ll I ! 

information on the file entry into a work memory (not illustrated! 



J J 



(the information stored in the work memory is'tjjalso referred j to 



'Fd" (File descriptor) . ■ ^ ^ 

The AV data input unit illi calculates 1 and 



as 



I ! 



storesl , the 

i i i 



number of packs in each VOBU and the number I bilpacks' ; in thJ j first: 



iilia 



.1 



Id 



, 'I I'iffiSP' -j ... - . ■ • 

reference picture (1-picture) in each VOBU into,;, the; .jlp 13 ! 1 memory 
as the GOP information each time a VOBU is |;!ewodedJ The iv [data 



input unit 111 continues to perform this process until it recie 



ceives 



a stop instruction from the control unit ■ 105|H(-stepij22j4) . ' [ 



i :i ! 
FIG 

i 1 



shows an example of the GOP information. T ^ drawing shoys^ 
GOP information stored in the main memory Id the,! time VOBUs 
to VOBU #22 have been encoded. It should be|noted here that 



23 
the 
up 



25 the present embodiment/ each VOBU includes video data of 15 
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(or 30 fields) which correspond to about; 0. 5 j seconds 



reproduction . 



Furthermore, the AV data input un±t lid 1 issues the 



command to the AV file system unit 103 every ^time the 1 track, buffer 



of 



WRITE 



5 3a stores a predetermined amount of MPEG data Jfjsteps 228 and :22s) j 

! ! i fj h . I 

Here' it is presumed that the WRITE command]! is issued ;to'j the t . 
system unit 103 together with three parameters specified. i i The! 

: liiC ' ' ' , 

three parameters respectively indicate: the Fdf having been ; opened 



by the OPEN command as described above; therlsize of data 



10 recorded; and a buffer (in this embodiment tKe track i buff 'er 



storing the data. The Fd specified by the parameter! includes 



the file entry does, information of 



a storage 



position 



o'f 



be 
3a) 
as 
an 



extent and a length of the extent. The information represents the 



i'lHifi 



consecutive recording area assigned in theijistep 



220, ! 



The 



tFd 



is updated every time a write is issued during theT period between : the 



opening and closing of the Fd, For the second 



issue of the WRITE command, new data is ladditionaliy ; written, 



following the already-recorded data, j 

On receiving the stop instructionlj(st:epi 

i ;!j m . j i 

data input unit 111 issues the WRITE command;ii(step 




or | a 



subsequent 



is 



224) , 



230) . 



data input unit 111 then issues the CLOSE command (step 
AV data input unit 111 further informs thewAV £i;lej 



information generating unit 112 that a recording, of 



1 HI 



(VOB) has ended (step 232) to end the entire jprocess 



the WRITE command is issued in step 230 to 

41 
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the rest of the data in the track buffer. AlsbV; the CLOSE command 



ex. 



i 



issued in stepA-2S5~ is A command used to write iBack the 



! 7V' 



.iihijp" < T J[\ 

work memory onto the DVD-RAM disc as a file identifier, ,a; file 



I 



Fd J*n; the 

. ^Ail- 



entry or the like on the DVD-RAM disc. 



\\\ ■? 

iH 



in the example , shown in FIG. 23, a manual recording case 



is described. In case of the programmed recording, a 



notification 



that the "Record" button has been ! pressed! 1 is ' sent to 1 



recording/ editing/ reproducing control unit;|l[b5 

■for 



unit . 106 together with a time specified 



via the usfer 



the 

IF 



the programmed 



recording. The control unit 105 assigns a consecutive 
area corresponding to the specified time peralPd. 



m 



recording 



! -\ 



(3-2) Generating and Recording of AV Vi 1 «. Manaoamerit. Tnformati 



15 



fig. 24 is a flowchart showing the jp'rScess ! [of ' 'generating 

• h, yfit,' ' ! i h II I'll!'!' ' ' 



'I 



and recording the AV file management information) by the, AV, file 



1 1: ' 

management information generating unit 11.2. i'jJfiff 



As shown in the drawing,! the HI -Ay file management 

• '!• iijaE-.--il-.il M ! IN | . 

information generating unit 112, on receivings f rem : the AV data 

has 



input unit 111 a notification that a recording; of an AV filej 



ended (step 251), generates the VOB infprmation based 



on the 



20 information stored in the memory (main memoryfld) by the AV data 



GOP 



input unit 111 and also based on the VOBU numbers corresponding 



! i ! I 



to 



the start address of the newly assigned consecutive recording 'area 

: t! ,f i§? i ' • ' : r : ! 1 i 1 ; i 

storing the AV file (step 252). (a) The VOB general information 
and the time map information including, , -al|' shown in FIG. 11, 
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table are generated as follows, 
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(a) VOB General information (VOB Identifier^ VOB ' Reproduction 



Time) 



f i 



'I 



lis ! 



When an file management table has ' aiready I been held 



the control data management unit 107, the; 



in 



AV file management 



information generating unit 112 assigns !,i afP not-assigned ; i VOB 



identifier (e.g./ the next VOB identifier): 



management table has not been held in the control 



When a 



file 



data management 



unit 107 # the AV file management information [generating unit i ill 2 

ill to ! ;i ' 1 



assigns VOB #1 as the VOB identifier, obtaihs the: reproduction 



time of the AV file from the AV data input uniti 111 , 'and generates 



the VOB general information which \ includes these! 

information. j '^'^ ' ! ! 

(to) Time Map General Information (Number of Time Maps, 



VOBU Maps, TMU, TM.OFS) 




■r 



kinds 



Number of 

i 



of 



The AV file management information . generating unit 



the 



calculates the number of time » maps by ; ^dividing 



reproduction time by the TMU which is set ; /to 60 seconds, 
20 example. The AV file management information ^generating uniti il 

. ! ■ >\U i i :| ' ']! "i| l 

then sets the number of VOBU maps to the number, of VOBUs included 



112 

: ! 
VOB 1 

j . I 

for 
12 



in the GOP information, and sets the TM_OFSi 
new recording) . ij 



€8- "0" !,(in 



case of a 



(c) VOBU Table (Reference Picture Size, VOBUjgReproduetion 
25 VOBU Size) 
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i ..rill 



25 



repeated processes. When the instruction &b end* the special 
reproduction is entered, (step 325), the Audita ' reproducing jinil 
130 ends the special reproduction process andjpeturris t!o a 
normal reproduction, that is, to step 283 shotlt in FIG. 
296 shown in FIG . 27 (step 326). In doing thif, ; the time 



former 



i 1 



26 or step 



ts' 



set to the start time of the normal reproduct^f on J 

1 



As described above, reference 1 Cfpidture 

'" . ' ' • i ■-. 

corresponding to Limes which differ by j the j skip 

J st i , • 



is 



addresses 

. I ! 1 I 
time 1 'are' 



map 



table 1 



sequentially obtained in accordance with the -'.tSU map inforn&tiJn.j 

'. ' . :; '^|f j iii! 

Furthermore, the time map information in-cludeWthe time 
and the VOBU table in a hierarchical structure in 
reproduction times of all the VOBUs and theifl storage 
(sector addresses) are related to reach fjiofhei. \\ 'r with! \ ithia 



which "i jth.e>j 
positions! 



.construction, it is unnecessary for : the i^lc | to rUord ! the 
reproduction times and storage positions (sectojl addresses') \of \ 111 
the VOBUs. This reduces the amount of data &jl>e recorded in 1 1 lie 
disc, enabling video/audio data to be reproduced ii reaiiime 



if 



the video/audio data is recorded onto the discf!; 



while 



In the present embodiment, as shown.pLh FIG.14, the DVD 
recorder 10 is constructed based on the ;premis| Ahajt it la (U Jed'! is 
a replacement for a VTR used at home. However* JRoJ limited to; kie 



construction, when the DVD-RAM disc is ! to beii used as 



medium for computers, the following construct!p>ns aire 
That is to say, the disc access unit 3 is connected, as a DVD-RAM 

.1 I • ! 



recording 
possible. 



drive apparatus, to a computer bus v via an IF |! called SCSI or 
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more video objects; and a time map area|| storing 
information. Each video object includes a#luraiiti 



object units. The time map information include!^ 1 pair >lT a 



ior, 



time : ■ map 



of 



5 time table and a second time table for eachi|Ideo object J 



first time table includes: addresses of videolobjec't units 
corresponding video object; and indicators l^Krhi ajddressJi 
arranged in order and indicate storage posilonL j of >tnej video' 



vidteo 

Ifirstt 



Each! 
in i a 



object unit a that correspond to reproduction points that 

io a predetermined time unit. The predetermined! 'tCe uriit' 

i j|i ijf$ji , ; I . . 

than a maximum reproduction period of a videofbbject. unit 

indicators specify the video object |units;[^ich ' : reiUctivUly 

correspond to the addresses. Each second tim^tajle! McluUs; Jan 

entry for each video object unit in the clreLpondLg ' [iidJo 

is object. The entries are arranged in order! 1 jl^achUecond 



i :■ 

are 



differ 



by 



is longer 



The 



table includes a reproduction period and a data'ffize of each video 



object unit. 



.time 
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